Amputation of painful, gangrenous limbs is usually performed to save the life of the patient but the operation itself frequently fails to relieve the pain. Phantom sensations are experienced by up to 85% of amputees, with painful phantoms in up to 50% of these 1 . Perioperative epidural blockade, commencing 72 hours preoperatively and continued into the postoperative period, has been used by one group 2 to prevent this unfortunate sequel to amputation. Their results indicate that lumbar epidural blockade can effectively prevent both phantom and painful phantom pain.
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Not all institutions have the facilities to perform epidural anaesthesia, nor the necessary numbers of trained staff to care for epidural infusions in the postoperative period. After reading of the use of epidural catheters for direct perfusion of large nerve trunks in limb salvage procedures 3 , we decided to use the technique to manage the pain following below-knee amputation. We were particularly keen to see if phantom pain could be prevented and to devise a technique that is easily managed on the general ward.
PATIENT and METHOD
A 77-year-old man with multiple medical problems, including severe peripheral vascular disease, was scheduled for a left below-knee amputation. His past history included acute renal failure following non-steroidal anti-inflammatory drugs (NSAIDs), a condition which progressed to chronic renal failure. He had undergone an emergency repair of a leaking abdominal aortic aneurysm two years before this procedure. His current therapy included prednisone 12.5 mg/day and frusemide 40 mg/day.
He had had severe, unremitting, ischaemic pain in his leg for 18 months. Asked to quantify the pain on a verbal analogue scale (VAS), with 0 representing no pain and 10 the worst pain imaginable, he rated it 8. On examination he had a tender left calf and foot, with a necrotic big toe and areas of demarcation to a level immediately above the ankle. He was obese with diminished air entry at both lung bases. Ultrasound had revealed a two-centimetre popliteal vein thrombosis. Laboratory investigations included Hb 9.6 g/dl, INR 0.9 (0.8-1.2), APTT 21s (23-34) and platelets 345 x 10 9 /l. He agreed to have the procedure under spinal anaesthesia. He gave consent to the use of an epidural catheter as a means of infusing local anaesthetic into the sciatic nerve for management of his postoperative pain. An infusion of Ringer's Lactate was commenced and he was placed in the left lateral position. A spinal injection was performed at L4/5 using a 22 gauge Quincke-point needle. Bupivacaine plain 2 ml 0.75% was injected, resulting in a level of anaesthesia to T11. Non-invasive blood pressure measurement (NIBP), pulse oximetry and ECG monitoring were instituted and the patient breathed air spontaneously during the one-hour procedure. The surgeon was provided with a sterile epidural catheter (Portex, 18-gauge and 17 gauge Hustead needle. The distal end of the catheter was sutured with absorbable catgut to the transected sciatic nerve and the other end was tunnelled through the Hustead needle to emerge on the lateral aspect of the proximal leg (i.e. just below the knee). The emerging catheter was taped to the leg, a filter was attached to the proximal end, and an infusion of 10 ml/hr bupivacaine 0.125% was commenced via an IVAC™ pump in the Post Anaesthesia Recovery (PAR).
The infusion was maintained on the general surgical ward at 10 ml/h for 96 h and the catheter was removed five days after the operation. The patient remained pain-free throughout this period but was given two intramuscular injections of morphine 5 mg the night of the operation by nursing staff who were keen for him to "settle". He also asked for two tablets of paracetamol 325 mg with codeine 30 mg (Tylenol # 3®) on the evening of the fifth postoperative day. He required no further analgesia. There was no acute or phantom pain at any stage during the first two weeks, after which time the patient's health began to deteriorate. Doppler studies revealed total occlusion of the right internal carotid artery and 80-90% occlusion of the left. Cerebral flow was possible through patent vertebral and external carotid arteries, but a series of cerebrovascular accidents over the ensuing two weeks led to his death four weeks after the below-knee amputation. There was no pain in the leg throughout that time.
DISCUSSION
We have shown that direct infusion of local anaesthetic into a transected peripheral nerve can produce complete postoperative analgesia. To the extent that we could observe it, phantom sensations did not occur. Management of the infusion on the general ward proved simple. While it is true that pain following below-knee amputation must be conducted via the femoral nerve, it is possible that this nerve was adequately blocked by the volume of local anaesthetic infused into the stump. The small volumes of dilute local anaesthetic solution meant that toxicity was not likely to be of concern. At the same time, however, we wished to maintain a constant infusion of sufficient volumes to keep the stump soaked in solution, in order that all tissues might be affected by the anaesthetic. In this way, we hoped to ensure that all potential nociceptors were rendered analgesic. Although bupivacaine has some anti-bacterial activity 4 , the possibility of infection in a moist stump should be borne in mind.
Phantom limb pain is a distressing pain to experience and extremely difficult to treat once it becomes established. The possible mechanisms for the pain have been reviewed by Melzack 5 . Many amputees suffer for the rest of their lives, in part because regional techniques of anaesthesia are denied them. If a simple technique such as this can prevent such a pain, it warrants further study and investigation.
